We use resonant photoemission (resPES) to study the electronic structure of HOPG, multi-and monolayer Graphene. The measurements were performed at the Synchrotron BESSY II, Berlin, at the beam line U49/2-PGM2. Above the carbon K-edge the resPES data are dominated by an Auger process causing a C2p4 final state. Commonly, in the resPES maps the Auger lines appear at constant kinetic (2 hole (2h) spectator, α=45°) or constant binding energy (1 hole participator, α=0°). However, in our data of Highly Oriented Pyrolytic Graphite (HOPG) we observe an additional Auger mechanism for the features at the π* resonance (Figure 1 ). Here the Auger profile proceeds under 67.5° in contrast to the σ*-band where a normal 45° behavior is observed. We attribute it to the decay out of an excitonic intermediate state which has a longer life-time compared to the 2h Auger. It involves a three hole final state in which the original primary core hole is filled by a Valence Auger decay occurring while the excited electron persists in the excitonic intermediate state (V 1 -V 2 spectator). There it is stabilized by a Coulomb energy resulting in an increase of its lifetime. It decays later and its energy is determined by the screening of the valence holes and no longer by its primary hole (V 3 participator) [1] [2] [3] . The resulting net final state in the 3h Auger decay may be denoted as C1s-V 1 -V 2 -S-V 3 -P. In agreement with total electron yield XAS data we find two resonances at 285.5eV and 292eV. The former is attributed to C1s-π* transitions while the latter is indicative of an excitonic gap state close to σ*-band (Figure 2) . A consequence of this 3h process is that we are able to identify localized states within the π*-band regime as the 3h Auger decay is evident only in the π*-band. We conclude that defects in the HOPG (pits, holes, steps and kinks) act as localized excitonic states and cause the appearance of the 3h Auger process. Based on the schematic band diagram of HOPG shown in Figure 2 the excitonic states can be either localized in the band gap at the M point or in case of surface defects like steps, kinks or pits even at the K point by losing the pure sp 2 character of the films.
The 2h Auger process is exclusively attributed to Auger processes involving the σ*-band at higher excitation energies. We find that the appearance of the 3h Auger process is different for multilayer and monolayer Graphene systems. Here even more complex Auger combinations are involved at the resonant excitation and decay channels. 
